Since vibration white finger (VWF) became a prescribed industrial disease in 1985, objective testing for the diagnosis and grading of the severity of the condition has become desirable.
Objective testing for vasospasm in the hand-arm vibration syndrome Judith A Allen, C C Doherty, S McGrann Abstract Since vibration white finger (VWF) became a prescribed industrial disease in 1985, objective testing for the diagnosis and grading of the severity of the condition has become desirable. Measurements have been made of finger blood flow and finger systolic pressure before and after cold challenge in 22 healthy control subjects and 34 men presenting for medical examination in connection with compensation claims for VWF. This type of testing has previously produced one false negative result in 35 patients with an established clinical diagnosis of Raynaud's syndrome and no false positives in 40 control subjects. Finger blood flow was not significantly different in the claimants and controls in either warm or cool environments at local finger temperatures from 32'C down to 20'C. Finger systolic pressure in the claimants was not significantly different from that in the controls when the fingers were warm at 32'C. After five minutes middle phalangeal cooling to Initialfluxmeasurementsweremadewiththefinger supported at mid-sternal level and maintained at 32°C. Resting finger systolic pressure was measured by inflating the proximal cuff to a suprasystolic pressure which abolished flux and then slowly deflating it. The pressure at which flux suddenly reappeared was taken as resting finger systolic pressure. This measurement was repeated and the mean value calculated.
The middle phalanx of the finger was then rapidly cooled to either 15 or 10°C for five minutes with simultaneous inflation ofthe proximal cuffto prevent inflow ofarterial blood warming the tissues. After five minutes cooling, finger systolic pressure was measured once more and then the finger was rewarmed to 32°C. A finger systolic pressure of O mm Hg after cooling indicated complete vasospasm. The amount of cooling required to induce vasospasm differed in different subjects, and table 2 summarises the standard cooling stimuli used. The severity of vasospasm in a particular subject was graded on the basis of the amount ofcooling required to induce vasospasm ( both fingers. At A the middle phalanges were suddenly cooled to 10°C with simultaneous digital arterial occlusion. This abolishes flux in both fingertips. After five minutes, at B, with the middle phalanges still kept cold, the proximal cuff is gradually deflated. Flux returns in the right index finger at a pressure of 123 mm Hg, which is similar to resting finger systolic pressure at 32°C (fig 2) . So cooling has not produced vasospasm in this finger. In the left index finger there is no return of flux as the pressure cuff is deflated. Even at complete deflation flux is absent-finger systolic pressure after cooling is 0 mm Hg and there is total vasospasm. Reheating of the middle phalanx was started at C and almost three minutes of rewarming of the middle phalanx was required before flux retumed.
During each visit the standard cooling stimuli ( possibly representing one false negative clinical diagnosis in a patient with an early stage of VWF. Table 4 compares the clinical grading of severity with the flux test grading. There was a significant correlation between the two (r = 0-6, p < 0 00 1). Table 5 shows the severity of the vasospastic condition as determined by flux test grading in the 34 men whose clinical history suggested VWF. The gradings for 35 patients who presented over the same period of time with non-occupational Raynaud's phenomenon' are included for comparison. Vasospasm appeared to be less severe in the men with VWF despite their greater age (table 6 ). There was no correlation (r = 0 246) between the severity of the vasospastic condition in the patients with VWF and the duration of their vibration exposure, which varied from five to 43 years (mean 27 years). Because resting hand blood flow has been shown to be lower in patients with Raynaud's disease than in normal subjects,'8 finger blood flow was measured in the VWF claimants who exhibited vasospasm in the laboratory. It was not significantly different from that in their matched control subjects indicating that this measurement is probably not helpful in the objective assessment of these patients. Despite the equilibration period and the careful control of both general environmental temperature and local finger temperature, flow varied considerably from patient to patient and from control subject to control subject. Thus the resting level of finger blood flow in a particular subject does not contribute to the diagnosis.
Discussion
In conclusion, this type ofobjective testing for cold induced vasospasm may be helpful in the assessment of patients presenting for examination in connection with claims for VWF. Furthermore, repeated testing at intervals might help in the early detection of this condition and contribute to our understanding of the mechanisms involved.
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